Objectives: This research was conducted to investigate the presenting features of tinnitus in subjects with normal hearing thresholds as compared to the ones with hearing loss.
INTRODUCTION
Tinnitus is the sensation of sound, without its existence in the external environment. Many researchers have described that tinnitus would be experienced by at least one-third of the population in their life span 1, 2 . Sustained tinnitus can interfere and hamper the social, professional and psychological aspects and acutely influences the quality of life 3, 4 .
It is generally associated with hearing loss, but can also be observed in patients having a clinically normal hearing [5] [6] [7] [8] . Literature reports approximately 24%, 35% and 41% cases of tinnitus due to irregularities in the inner ear and vestibulo-cochlear nerve, auditory pathway, and supratentorial structures respectively. Hyperactivity and hypersensitivity associated with tinnitus originate because of hair cell injuries, which in turn leads to a lesser input to the cortex, and reduced inhibitory signal to the post synaptic neuron, and increased signal to the excitatory ones 9 .However few studies have also emphasized, that "neural activity that leads to tinnitus may originate in the nervous system, with and without the involvement of ear" 8 .
Studies have also enlisted that alteration of "balance between inhibition and excitation, reorganization of neuronal networks, changes in tonotopic maps, and rerouting of information" are the changes in the auditory nervous system that could lead to tinnitus 8 . As an evident, the exhaustive research on the origin of tinnitus has led to inconclusive results.
What is confusing to clinicians is that why subjects with or without hearing loss demonstrate a broad spectrum of responses to tinnitus. Some subjects could have intrusive and disabling effects whereas others may not perceive it that way. It has been reported that some subjects have adaptive changes at cortical and sub cortical level that preserve the tinnitus if they attend to it 10 . These adaptive changes may heighten following an emotional response, and the threat of tinnitus would increase by the level of attention directed towards it 10, 11 . Tinnitus is also, related to psychological stress which in turn is associated with cortisol reactivity and is found to be diminished in tinnitus sufferers 12 . Researchers have also proclaimed increased levels of loudness, mask ability and greater discomfort in subjects with hearing loss and tinnitus in comparison to normal hearing and tinnitus 13 . Literature has greatly focused on the hearing evaluations in tinnitus and very few studies have concentrated on variability in tinnitus characteristics and factors associated with tinnitus, (the primitive signs of disease) which could act as predictive variables.
Also, the literature on the onset, course, and nature of tinnitus among the normal hearing and the hearing loss group is sparse. Besides, the gender variations and effect of tinnitus on each ear, the relationship between these tinnitus characteristics and these variables would facilitate understanding of mechanisms responsible for the generation of tinnitus 14 . It has also become evident that development and selection of treatment program to alleviate tinnitus would depend on identifying the factors that are contributing to the deterioration in the quality of life of tinnitus subjects. Thus, this study was conducted in order to determine whether any differences exist between the two tinnitus groups on various clinical demographics.
METHODOLOGY
The study was conducted on 175 subjects with tinnitus, with an age range of 16 to 55 years, who reported to Speech and Hearing unit (Department of ENT) between 2013-2016. A prior approval from the institute's ethics committee was priorly obtained and also an informed consent form was duly filled by each participant. A thorough medical examination was conducted for subjects to rule out any other health diseases, psychiatric illness, and systemic disorder, and to ascertain any tinnitus related pathologies. Following a thorough otolaryngological examination, subjects with any middle ear pathology, or mobile phone usage for more than two hours per day were excluded from the study.
All the subjects were administered with a history questionnaire and routine audiometric evaluation. The order in which these tests were administered was randomized.
Sample population
All the subjects had reported to the tertiary care hospital with complaints of tinnitus with or without hearing loss. Subjects were grouped as G1 'normal hearing with tinnitus' (N=75) and G2 'hearing loss with tinnitus' (N=100), in which subjects with mild to moderate sensorineural hearing loss only were enrolled in the study.
Pure tone audiometry
All the participants underwent pure tone audiometry on Madsen Orbiter 922 clinical audiometer. Pure tone thresholds were recorded at 250 Hz, 500 Hz, 1 KHz, 2 KHz, 4 KHz, and 8 KHz. Pure tone average was taken for frequencies 500 Hz,1 KHz,2 KHz ,and pure tone average below 25 dBHL was considered as normal hearing and 25 dB-40 dBHL as the mild hearing loss, whereas 40-55 dBHL was considered as the moderate hearing loss.
Demographics
The items in questionnaire addressed the age, gender, duration, onset and nature of tinnitus. The data collected included tinnitus laterality (right, left and bilateral), tinnitus duration (0-3 months, 3-6 months, 6 months-1 year, 1-2 years, 2-3 years and greater than 3 years), onset of tinnitus (sudden or gradual), course of tinnitus (progressive, static and fluctuating) and nature of tinnitus (continuous, intermittent and fluctuating)
The statistical analysis was performed using SPSS version 23 and Minitab 17 statistical software. differences between right and left ear tinnitus subjects within G1 and G2 group on the duration of tinnitus, onset of tinnitus and nature of tinnitus. However, in-depth exploration revealed that in G1, larger number of subjects with tinnitus reported within the time frame of less than one year (23.9% in right ear and 23.7% in left ear), whereas in G2, right tinnitus subjects had reported far later to left tinnitus ears (large number of right ear hearing loss with tinnitus reported after 1 to 2 years of duration (27.4%) whereas majority (22.1%) of left ear hearing loss with tinnitus subjects reported within time frame of six months) ( Table 2 ).
The onset of tinnitus was sudden in the majority of subjects in both groups. In G1, 95.3% and 92.3% subjects presented with sudden onset of tinnitus in right ear and left ear respectively, which was continuous in nature and remained unchanged over time. In G2, 93.5% of right and 94.8% of left ear tinnitus subjects reported sudden onset of tinnitus, whereas it was continuous and remained unchanged thereafter in the majority of cases.
Inter group comparison of tinnitus ears
There were no significant differences observed between right and left tinnitus ears of the G1 and G2 groups. However, the results highlighted that higher proportion of normal hearing with tinnitus group (67.3% right ear and 57.64% left ear) reported within one year than the hearing loss with tinnitus group (45.1% right and 58.5% left ear respectively) ( Table 3) .
Intra group gender comparisons
Z test of proportionality was applied to the data, due to the disparity in the number of male versus female subjects in hearing loss with tinnitus group (Table 4 ).
RESULTS
The current study had 175 adults, in which G1 had 75 and G2 had 100, having 56% males and 44% females in the normal hearing with tinnitus group and 70% males and 30% females in hearing loss with tinnitus group (p<0.05). The descriptive analysis (frequency and percentage) and Chi-square values indicated that larger number of males reported in both groups as compared to females. The mean age of subjects in G1 and G2 was 43.02 (10.61) and 39.36 (10.11) years respectively. The two groups were matched for age (Table 1) .
Intragroup comparison of tinnitus ears
Categorization of 175 patients based on tinnitus characteristics revealed that both normal hearing with tinnitus (G1) and hearing loss with tinnitus (G2) group had a large number of subjects having tinnitus in left ear (52 and 77), as shown in Table 2 . The subjects with bilateral tinnitus were clubbed into both left and right ear tinnitus groups respectively, hence the number of right and left tinnitus ears in G1 were 46 and 52; and in G2 were 62 and 77 respectively.
The outcome of the descriptive statistics and Z test of proportionality revealed that there were no significant Results revealed that significantly more (p<0.03 and p<0.023) number of males in both G1 and G2 group (28.3% and 22.3% respectively) reported earlier than females (11.9% and 8.3% respectively) within a duration of 3 months. Additionally significantly large (p<0.001) number of females in the normal hearing with tinnitus group reported after a time span of 3 years.
Furthermore, significantly large number of males and females in both normal hearing and hearing loss with tinnitus group reported with sudden onset of tinnitus. Also, a significant number (p<0.004) of males in G1 reported course of tinnitus as static, whereas a significant number of females (p<0.01) as progressive. The nature of tinnitus showed no statistically significant difference in normal hearing males and females.
Inter group gender comparisons
The differences between males of G1 and G2 and females of G1 and G2 groups revealed statistically significant difference only for "greater than three years duration". A significantly large number of males (p<0.012) in the G2 group, reported after 3 years of onset of tinnitus, whereas, majority of males in G1 group reported within 3 months post onset (Table 5) .
Additionally, on summing up the number of males reporting within a time span of less 1 year, (64.28% in G1 and 54.36% in G2), and between 1 to 3 years' time (35.7 % in G1 and 45.62% in G2), it became evident that males of the G1 group reported earlier than G2. Furthermore, a similar trend was also observed in females; 59.5% in G1 and 47.21% in G2 reported within 1 year, while 40.47% in G1 and 52.71% in G2 reported between 1 to 2 years' time span.
The results thus highlighted that normal hearing with tinnitus group reported earlier than hearing loss with tinnitus group. Significantly large number of subjects (94.8% and 98.2% respectively) in both groups reported with sudden onset of tinnitus.
It was also observed that tinnitus was largely reported as static, by males of both G1 and G2, whereas proportionately equivalent number of females in both groups described it to be static as well as progressive (47.6% as static and 50% as progressive in G1, 44.4% as static and 55.5% as progressive in G2). Both the groups had a predominantly continuous form of tinnitus.
DISCUSSION
The results of the present study observed a greater number of males with tinnitus in both normal hearing and hearing loss with tinnitus groups (56% and 77% respectively). However, we came across only one study reporting significant predominance of males (61.4% males vs. 38.6% of females) especially in hearing loss with tinnitus subjects, whereas slight predominance of females in normal hearing with tinnitus group (52.2% females vs. 47.8% males) was also reported in literature 2 . In general, our results seemed to confirm the findings of literature that frequency of men reporting with tinnitus is more than females 2 . Increasing risk of tinnitus in men could be due to an association of greater professional and leisure noise in males 15 .
The results of the present study also showed preponderance towards the left ear tinnitus irrespective of hearing status. These results are in agreement with many researchers [16] [17] [18] [19] . The most striking finding of this data was that irrespective of the hearing thresholds (normal hearing/hearing loss), gender variation, the tinnitus laterality was more prevalent towards the left side. The possible explanation for our results could be that there is a One possible reason for this discrepancy, could be that in present study we merged the right and left tinnitus ears of bilateral tinnitus subjects into right and left unilateral tinnitus subjects for purpose of statistical analysis.
Another intriguing finding of current study was that among the hearing loss group, left ear hearing loss with tinnitus group (58.34% within 1 year) reported earlier as compared to right ear hearing loss with tinnitus group (45% within 1 year), whereas such a trend was not observed in normal hearing with tinnitus group (67.3% right ear tinnitus and 57.54% left ear tinnitus reported within 1 year). We believe that the left hearing loss with tinnitus is more disturbing. Furthermore, literature has also associated left-sided hearing loss with tinnitus and depressed mood, which further supports our findings 22, 23 . Also, the normal hearing with tinnitus group reported earlier than the hearing loss with tinnitus group, emphasizing that the phantom (tinnitus) is more disturbing in subjects with normal hearing than with hearing loss. This datum disagrees with the findings of previous researchers that hearing loss with tinnitus subjects has increased disturbance than normal hearing with tinnitus subjects 13 . Our findings could indicate that, in hearing loss with tinnitus subjects, tinnitus might only be audible only in very calm surroundings due to co-existing hearing loss, and not disturbing during routine activities 13 . Hence, the normal hearing with tinnitus subjects were more disturbed than hearing loss with tinnitus group and reported earlier.
In both the tinnitus groups, males reported with tinnitus within three to six months of onset, whereas most of the females in the normal hearing with tinnitus group reported after a span of three years and in hearing loss with tinnitus group after 2 years. Our findings were atypical, against the common belief that women are more exasperated with tinnitus and observed stress far more than men did 24 . These findings were somewhat paradoxical. It can however be hypothesized, that various intrinsic factors (social, political, cultural and economic) act as major contributors towards gender variability in reporting time after tinnitus, particularly in India context. A large number of subjects reported with sudden onset of tinnitus especially in left ear. Few studies in literature have also reported sudden onset of tinnitus, which was whistling type and stable over time 21, 25 . Tinnitus however remained static in males and showed progression of loudness, in substantially large number of females. It can be hypothesized from these results that enhanced emotional responses to tinnitus by females could lead to progression in tinnitus loudness.
CONCLUSION
Although still modest, more and more attention is being directed towards clinical features of tinnitus subjects. In the present study, our results revealed a greater preponderance of left ear tinnitus. The tinnitus was more disturbing in normal hearing with tinnitus group. Furthermore, significant number of males reported with tinnitus. In addition, this study proposes a relationship between progressions of tinnitus in females to greater emotional distress.
This study highlights the importance of taking a detailed case history, in-depth evaluation of features of tinnitus in normal hearing and hearing loss subjects, which could provide an insight into selecting an appropriate therapeutic technique for tinnitus subjects.
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